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SUMMARY

We propose to conduct an open-label Phase Il trial to evaluate the feasibility, safety and early efficacy of
hydroxychloroquine (HCQ) administration in reduction of transmission of severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) and development of Corona Virus Disease 2019 (COVID-19) in high-risk, healthy
acute care provider participants exposed, directly or indirectly, to COVID-19 patients. There is a more than 50
years track record of safety of HCQ for treatment and prevention of various disease states. Early data on use of
HCQ for COVID treatment suggests anti-viral activity and immunomodulatory properties for reducing
inflammation associated with COVID-19. Given the lack of data regarding use of HCQ for COVID-19 prevention
in healthy participants in midst of pandemic crisis, we propose an expedited feasibility study focusing on safety
and early efficacy.

Prior to HCQ administration, baseline SARS-CoV-2 and other baseline biomarker testing will be conducted.
During the 4-week study period, participants will be monitored for drug related adverse events and assessed
for development of COVID. SARS-CoV-2 assay and biomarker testing will be repeated at the end of four-week
study. Safety outcomes will be assessed by the number of adverse events (AEs) and their severity; and early
efficacy as the number of participants who tested positive at the end of the 4-week period comparing to data
collected by occupational Health regarding the total number of high-risk healthcare workers that were tested
positive during the same period and historical controls from known high risk infection rates. An exploratory
analysis of inflammatory regulation and immunomodulatory markers by HCQ and its effect on possible disease
modification based on previously studied pathophysiological mechanism of COVID-19.

The broader aim of this study is to set a precedent to facilitate a large-scale emergent public health
intervention. Purpose would be to mitigate, or abort further transmission of COVID-19. Given that COVID-19
transmission has occurred prior to initiation of this study, the rationale for this intervention is based on prior
epidemiological evidence. Post-infectious or vaccination-induced immunity in at least 30% of population at-risk
has been shown to mitigate or abort propagation of a local epidemics and global pandemic. This would help
flatten the curve of the disease progression, until such time that a vaccine may become available. Data from
this study will be used to design and implement a population-based phase Ilb/Ill randomized clinical trial.

Study overview is provided on the next two pages. Study Timeline is summarized below.
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HCQ in Health Care Providers for Primary Prevention of COVID-19

Phase ll: Feasibility, Safety and Early Efficacy Trial of HCQ as Primary Prevention
of Corona Virus Disease 2019 (COVID-19) in high risk health care providers

In vitro studies demonstrate that HCQ has anti-viral properties in Severe
Acute Respiratory Syndrome-CoronaVirus-2 (SARS-CoV-2). HCQ is also widely
used off-label in the acute treatment of COVID -19, including within the HMH
network. However, there are no clinical studies for primary prevention of
infection with HCQ for COVID-19. This study investigates whether HCQ
reduces viral transmission in at-risk, healthy acute care provider participants.

Open-label, consecutive at-risk subjects allocation with chemoprophylaxis
with HCQ.

Interventional
Phase I

Allocation: Consecutive High-Risk Subjects

Intervention Model: Voluntary assignment

Intervention Model Description: Open-label, Feasibility, Safety and Early
Efficacy trial

Masking: None (open-label)
Primary Purpose: Primary chemoprevention

COVID-19
Drug: Hydroxychloroquine sulfate (Plaquenil™)

Intervention: Drug: HCQ sulfate

HCQ 400mg (2x 200mg tablets) by mouth 6-12 hours apart on day 1, followed
by 3 weeks of weekly 400mg (2x 200mg tablets) by mouth

45

May/June 2020

May 2020 (Final data collection date for primary outcome measure)

All

18 to 99 years (Adult, Older Adult >60 years)
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Yes (only healthy volunteers)

Inclusion Criteria:

Volunteer High-Risk healthcare care providers in a hospital setting with active
exposure to COVID-19 infection and negative test at baseline.

Exclusion Criteria:

e Inability to tolerate an oral medication or known allergy to
chloroquine or hydroxychloroquine (HCQ)

e Pregnancy or breast-feeding

e Immunocompromised status, hepatic failure, electrolytic imbalance

e Creatinine clearance (CCL) <30 mL/min

e Prolonged QT interval (QTc > 450ms for males, QTc > 470 for females)
e Confirmed COVID-19 infection on baseline testing

e Has another known contraindication to treatment
Briana Decarvalho, MSN: Clinical Trials Coordinator
United States

HMH-JFK University Medical Center
HMH-Hackensack University Medical Center

HMH- Jersey Shore University Medical Center

Occurrence rates of well-known adverse events (side effects of
hydroxychloroquine sulfate) in the intervention arm will be estimated by
percentage and exact (Clopper-Pearson) 95% confidence interval. The
observed rate of occurrence of these AEs will be compared with the upper
limit of the confidence interval to assess if the observed rate is over and
above the expected rate, per well-known rates on the pharmacy guidelines.

Hackensack University Medical Center DSMB (HUMC-DSMB)

FDA has been contacted and they have exempt this study from requiring an
IND.

Plan to Share IPD: No
Jawad F. Kirmani, MD: HMH-JFK University Medical Center

Hackensack Meridian Health
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A. SPECIFIC AIMS

We propose to conduct a 4 week, emergent, single arm phase Il, open-label, consecutive high-risk
healthy subjects enrolled to evaluate safety, feasibility and early efficacy of hydroxychloroquine (HCQ)
in volunteer Health Care Providers (HCP) participants, for primary chemoprevention of Coronavirus
Disease 2019 (COVID-19)

Aim 1 (not hypothesis driven)

To evaluate the feasibility of this protocol including participants’ compliance with HCQ, resource
availability and resource utilization including performance of COVID-19 tests and biomarkers for
safety in this emergent study with an expedited timeline.

Aim 2

To Determine the Safety profile for a previously well studied drug in this select group of HCP.
Incidence of well described side effects would be studied over the course of the study and will be
compared with the side effects and their prevalence as described in the Pharmacy manual for HCQ.

Hypothesis 1: it is postulated that the healthy volunteers would have similar safety profile than
previously described in the literature for HCQ (2).

Aim 3

To evaluate the early efficacy of HCQ in high-risk, healthy volunteers in the prevention of acquiring
COVID-19 while continuing to follow standard precautions that meet or exceed Centers of Disease
Control (CDC) guidelines.

Hypothesis 2: The chemopreventative effect of HCQ confers protective effect against transmission of
COVID-19 and less than or equal to 10% of study population would contract COVID-19 as compared to
an expected 30% (1).

Exploratory Aims

To evaluate the effect of basic inflammatory regulation due to interventional drug and its effect on
possible disease modification based on understood pathophysiological mechanism of COVID-19.

Hypothesis 3: COVID specific inflammatory response including cytokine IL-6 levels would be compared
at the start and end of 4 week study with interventional drug (54).
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B. BACKGROUND AND SIGNIFICANCE
B.1 COVID-19 Pandemic

The novel coronavirus was first detected in China and has spread to over 100 countries internationally,
including in the United States, and as of March 24, 2020 about 400,000 patients were infected worldwide. The
virus has been named Severe Acute Respiratory Syndrome- CoronaVirus-2, or SARS-CoV-2, and its disease
process Coronavirus Disease 2019, abbreviated COVID-19 (5).

Coronaviruses are a large family of viruses common in humans and other animal species, including camels,
cattle, cats, and bats. Rarely, non-human coronaviruses infect humans and are subsequently transmitted to
other humans, which is the case in SARS-CoV-2. SARS-CoV-2 is a beta-coronavirus, similar to the Middle East
Respiratory Syndrome CoronaVirus (MERS-CoV) and SARS-CoV. These viruses originate in bat species, which
are the presumed reservoir or ancestral hosts for several CoronaViruses. The emerging natural history of the
disease in the United States is similar to that described in isolated Chinese patients in the months prior to
widespread dissemination. This suggests the reemergence of SARS-CoV-2 from a single animal disease vector

(6).

Early on, patients at the epicenter of the outbreak in Wuhan, Hubei Province, China were linked to high-traffic
seafood and live animal market, suggesting animal-to-person transmission. Later, a growing number of patients
reportedly did not have exposure to animal markets, indicating subsequent person-to-person transmission.
Person-to-person transmission was then reported outside the Hubei Province followed by countries outside
China, including in the United States which has fast become the new epicenter (15). Almost all countries, are
presently effected by community transmission of the virus that causes COVID-19, whereby how or where
infected persons became exposed is unknown. Recently, novel, major epidemic foci of COVID-19, some without
traceable origins, have been identified and rapidly expanding in Europe, North America, Asia, and the Middle
East, with confirmed cases rapidly increasing in African and Latin American countries (5).

By Mid-March 2020, the number of COVID-19 cases outside of China increased significantly and the number of
countries, states, or territories reporting infections to the World Health Organization (WHO) was 143 (5). On
the basis of alarming rates of transmission, severity of disease, and level of inaction, on March 11, 2020, the
Director-General of WHO characterized COVID-19 as a pandemic (7). The WHO Strategic and Technical Advisory
Group for Infectious Hazards (STAG-IH) regularly reviews and updates its risk assessments for COVID-19 to
make recommendations to WHO Health Emergencies Program. STAG-IH’s meeting on March 12, 2020 included
an update of the global COVID-19 crisis and an overview of research priorities established by WHO Research
and Development Blueprint Scientific Advisory Group (8).

B.2. COVID-19 Transmission

In response to COVID-19, many countries are using a combination of containment and mitigation actions with
intention of delaying major surges of COVID-19 patients and stabilizing demand for hospital beds and
ventilators, while protecting the most vulnerable populations from infection, including the elderly and
immunocompromised persons with comorbidities (Figure 1). Actions taken to accomplish these goals vary and
are based on national risk assessments that generally include estimated numbers of COVID-19 patients
requiring hospitalization, availability of hospital beds, and ventilation support (9).

Most national response strategies include but are not limited to: variable levels of contact tracing as well as
voluntary and involuntary self-isolation or quarantine; promotion of public health safety measures, including
handwashing, respiratory etiquette, and social distancing; preparedness of health systems for a surge in
critically-ill patients requiring isolation, oxygen, and mechanical ventilation; strengthening health facility
infection prevention and control, with special attention to nursing home facilities; and postponement or
cancellation of large-scale public gatherings. However, no preventative medication has been studied or is
thought to be helpful (12).
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Some lower-income and middle-income countries require technical and financial support to effectively respond
to COVID-19, and many African, Asian, and Latin American countries are rapidly developing the capacity for PCR
testing of COVID-19 (8). Based on more than 500 genetic sequences submitted to GISAID (Global Initiative on
Sharing All Influenza Data), SARS-CoV-2 has undergone minimal RNA sequence changes and its transformation
into another strain has not occurred (13). This is a nonetheless concerning, as successful mitigations efforts
have been dependent upon this minimal sequence drift. If or when SARS-CoV-2 transformation occurs,
pandemic mitigation efforts will be challenged. Presently, there is no evidence to link sequence information
with transmissibility or virulence of SARS-CoV-2 and its disease process COVID-19. All of these factors highlight
the importance of mitigation strategy through chemoprophylaxis for containment of rapid case increase until
such time that a vaccine may become available (10).

From studies investigating viral shedding in patients with mild to severe presentations, viral shedding appears
to be the greatest during the early phase of disease (Myoung-don Oh and Gabriel Leung, WHO Collaborating
Centre for Infectious Disease Epidemiology and Control, School of Public Health, LKS Faculty of Medicine, The
University of Hong Kong, Hong Kong, Special Administrative Region, China, personal communication). The role,
if any, of asymptomatic carriers in transmitting infection is not yet completely understood. Pre-symptomatic
infectiveness is a significant concern (Myoung-don Oh and Gabriel Leung, personal communication) (14), and
many countries are now using the first 48 hours of symptom onset as the marker for infected contact
identification (16). Chemoprophylaxis with HCQ may play an important role in that early period.

B.3. Estimates of HCP infection rates during acute outbreak

Unfortunately, SARS-CoV-2, similar to other emerging high-threat pathogens, has disproportionately infected
frontline health-care workers both in China and several other countries, including the United States (10, 11).

A comprehensive report published by the Chinese Center for Disease Control and Prevention on the
epidemiological characteristics of 72,314 patients with COVID-19 confirmed our previous understanding that
most known infective agents cause mild disease, with a case fatality rate ranging from 2.9% in the Hubei
Province to 0.4% in other Chinese provinces (17). This report also suggested that elderly people, particularly
those older than 80 years, and people with comorbidities, such as cardiac disease, hypertension, respiratory
disease, diabetes, and immunocompromised status are at greatest risk of serious disease morbidity and
mortality. Persons in healthcare facilities for older persons are at greater risk of serious disease as shown in the
report of a series of deaths in elderly care facility in the US (18). Wang et al found that in their published cohort
reported in JAMA, from Wuhan experience of 138 patients, 41% of the cases were considered to have been
from hospital associated transmission a staggering 29% were healthcare workers (44). An estimated 3000
health care workers were confirmed to have been infected and at least 22 subsequently died. The estimates
would indicate a staggering total of more than 30% of health care providers in Wuhan contracted COVID of vast
majority remained undetected due to minor symptoms and were potential transmitter of COVID (61).

In Italy during the acute phase, 9% of the COVID-19 cases as of March 13 occurred in health-care workers (10).
A total of 51 doctors who tested positive for COVID-19 have succumbed to the disease as of March 27, 2020 (44
in Lomabardy). At least 6,414 health care workers in Italy have reportedly contracted the virus as of March
27,2020 according to Italian Institute of Health. Out of over 86,000 cases in the country as of March 29, there
were over 10,779 deaths and almost 13,030 recoveries (Case fatality rate: 11%). However, most of the death
rates were in elederly and population with pre-existing co-mobidities. Case fatality rate of health care provider
age group (20-65 years) was still 3.5%. The estimates would indicate a staggering total of more than 30% of
health care providers in Lombardy contracted COVID of whom almost 80% remained undetected due to minor
symptoms (61).

As the Epicenter has now shifted from Wuhan, China to Lomabardy, Italy to now New York/New Jersey with an
expected peak in mid to late April, a similar infection rate of greater than 30% could be expected in our HCW
(64). For the study purpose high-risk HCW were chosen with a conservative estimate of COVID infection at 30%
risk amongst the workers (61).
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B.4. Role of Immune Response and Immunomodulation in COVID-19

Current management of COVID-19 is supportive, and respiratory failure from acute respiratory distress
syndrome (ARDS) is the leading cause of mortality (65). Secondary haemophagocytic lymphohistiocytosis
(sHLH) is an under-recognised, hyperinflammatory syndrome characterised by a fulminant and fatal
hypercytokinaemia with multiorgan failure. In adults, sHLH is most commonly triggered by viral infections (66)
and occurs in 3:7-4-3% of sepsis cases (67) Cardinal features of sHLH include unremitting fever, cytopenias, and
hyperferritinaemia; pulmonary involvement (including ARDS) occurs in approximately 50% of patients (68).
Predictors of fatality from a recent retrospective, multicentre study of 150 confirmed COVID-19 cases in
Wuhan, China, included elevated ferritin (mean 1297-6 ng/ml in non-survivors’ vs 614-0 ng/ml in survivors;
p<0-001) and IL-6 (p<0-0001), suggesting that mortality might be due to virally driven hyperinflammation (65).

B.5. WHO Strategic and Technical Advisory Group for Infectious Hazards (STAG-IH) Call for Action

Evidence suggests that the pandemic of COVID-19 has entered the next stage with rapid transmission and
dissemination of SARS-CoV-2 in countries outside China, with the incidence of disease exceeding that of China
in many satellite countries. STAG-IH has made recommendations for response measures to prevent further
transmission. More importantly, STAG-IH has identified deficiencies in our knowledge of SARS-CoV-2 and
COVID-19 to facilitate the need for emergent research with special focus on areas outlined below (10):

1. Determine the best ways to apply knowledge about infection prevention and control in health-care
settings (including identification of optimal personal protective equipment) and in the broader
community.

2. Support standardized, best evidence-based approach for clinical management and better outcomes
and implement randomized, controlled trials for therapeutics and vaccines as promising agents
emerge.

B.6. Safety Profile and Pharmacological Properties of HCQ for Approved Indications

HCQ has adequate oral bioavailability and is widely used as an anti-malarial agent and treatment for
autoimmune disease. From a pharmacokinetic standpoint, HCQ has long and heterogeneous plasma terminal
elimination half-lives (approximately 40-60 days), high volume of distribution (44,000 liters) extending into
aqueous and lipid compartments, and long mean residence time (1,300 hours). Approximately 50% of HCQ is
bound to plasma proteins and hepatically metabolized into three active metabolites. The other half of drug
metabolites undergo renal clearance. The pharmacokinetics, mechanism of action, and therapeutic properties
of HCQ have been extensively studied. HCQis generally preferred over chloroquine given the latter’s greater
side effect profile and the former’s analogous efficacy (20). HCQ clinical safety profile is better than that of
chloroquine (during long-term use) and allows higher daily dose (45) and has fewer concerns about drug-drug
interactions (46).

Malaria is the most prevalent parasitic infection in the world and not effected by actions of quinine. Resistance
of malaria to chloroquine has rendered it ineffective. HCQ is an analogue of chloroquine with equivalent clinical
efficacy against malaria whereby an N-ethyl group is substituted for a beta-hydroxylated group. HCQ mitigates
ring formation, heme polymerization, and hemoglobin digestive pathways of the parasite. HCQ also may
immunomodulate through cytokine reduction especially IL-6 and TNF-A. It has a down regulatory effect on
Ferritin (20). HCQ has been used as chemoprophyalctic agent for prevention of malaria (20).

The mechanisms of action in HCQ and chloroquine in autoimmune diseases such as systemic lupus
erythematosus (SLE), rheumatoid arthritis (RA), and Sjogren's syndrome and their respective arthritides are
only partially understood, thus, representing an enigma. Historically, HCQ has been employed successfully for
the treatment of SLE and RA for over 70 years. HCQ is effective in preventing thrombosis in anti-phospholipid
antibody (aPL) syndrome and controlling the dermatological complications in SLE. HCQ’s strong binding to
melanin reflects the dermatological properties of these drugs as well as the adverse ocular manifestations,
which are less severe than that of chloroquine (20).



Kirmani et al, March 30, 2020

Commercially available package listed warnings and potential side effects are listed in Appendix A.

C. PRELIMINARY STUDIES
C.1. Preliminary Data for Use of HCQ and Feasibility for COVID-19 Patients

There are very few details available for effective treatment options for COVID-19 during this acute phase.
Published reports stemming from the COVID-19 Chinese outbreak have evaluated the potential usefulness of
HCQ for its antiviral properties and possibly for controlling cytokine release syndrome in patient with COVID-19
patients. (21)

HCQ was evaluated for SARS CoV-2 and shown to have significant anti-viral effectand viral clearance (13). The
same in vitro study that stated Remdesivir’s antiviral activity also showed chloroquine potent activity versus
COVID-19 in human cells (13). It appears to block viral infection by increasing endosomal pH needed for
virus/cell fusion, and interferes with the glycosylation of virus cellular receptors. The drug also has immune-
modulating activity which is proposed to enhance its antiviral effect in vivo (22). Various other mechanism of
anti-viral activity have also been proposed (47).

A Chinese clinical study evaluating 5 daily doses of 400 mg in adults who developed pneumonia from the COVID
is scheduled to conclude in the latter half of 2020. The study is sponsored by the Shanghai Public Health Clinical
Center, and it is unknown how long after study conclusion the information may be shared with other
stakeholders. A large ongoing study is comparing HCQ'S clinical outcomes to Carrimycin, Lopinavir/Ritonavir,
and Umifenovir, for patients with COVID. The study is not anticipated to conclude before February 2021. The
most recent Chinese guidelines on COVID-19 recommend chloroquine phosphate 500 mg twice a day for up to
10 days for acute treatment (21).

Gautret et al. conducted a clinical trial aiming at assessing the effect of HCQ on SARS-CoV-2- infected patients
in France (47). Gautret et al included total of 36 SARS-CoV-2-infected patients in the study. Twenty patients
received HCQ and 16 patients were control. 6 patients treated with HCQ received Azithromycin for prevention
of bacterial super-infection. Dosage of HCQ was 200 mg three times a day for 10 days. Mean HCQ serum
concentration was 0.46 pug/ml+0.2 (N=20). Gautret et al were able to show that 70% of HCQ—treated patients
were virologicaly cured compared to 12.5% of controls at Day 6 of treatment (p <0.001). The significant
difference was observed between the HCQ treated patients and controls starting even on day 3 post—inclusion
(47). The results of this study are pivotal given that the mean duration of viral shedding in patients suffering
from COVID-19 in China was 20 days (even 37 days for the longest duration) (48). Gautret et al did not include
healthy subjects in their study to demonstrate a chemo prophylactic role of HCQ.

The pharmacological activity of chloroquine and HCQ was tested using SARS-CoV-2—infected Vero cells.
Physiologically based pharmacokinetic models (PBPK) were conducted for each drug. HCQ was found to be
more potent than chloroquine in vitro. Based on PBPK models, the authors recommend a loading dose of HCQ
400 mg PO BID, followed by 200 mg BID for 4 days for therapeutic steady state. (23)

Given that HCQ is already available in the US, comes in oral dosage forms, has a known safety profile, and is
relatively inexpensive (compared to newer agents), it would not be as difficult to utilize this product as some of
the other candidate agents, should the results of any studies confirm the findings of the in vitro study in a
patient care setting. To date the use of this drug to achieve therapeutic levels in healthy individuals with an
intent to use for chemoprevention for COVID 19 has not been studied (24).

C.2. Safety Consideration

The risk of toxicity is dependent on daily dose and duration of use. At recommended doses, the risk of toxicity
up to 5 years is under 1% and up to 10 years is under 2%, but it rises to almost 20% after 20 years of continual
usage (58). Cumulative dose of 1000g is generally considered safe for development of major side effects when
studied in pharmacodynamics models (56). In our study total cumulative dose will be no more than 2g over a
period of 4 weeks. A study of generally considered severe HCQ major adverse effect of retinopathy for HCQ <

9
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9mg/kg for 3.25 years (cumulative dose of >800g) in human subjects confirmed safety of cumulative high
dosages. The study also suggested a daily safe dose of <7.8 mg/kg for prolong use to minimize dose related side
effects (53, 57).

C.3. Selection of Dosage

Dosage is based on the pharmacological activity HCQ tested using SARS-CoV-2—infected Vero cells.
Physiologically-based pharmacokinetic models (PBPK) suggest loading dose of HCQ 400 mg PO BID, followed by
400 mg once weekly on the same day of each week continued for 4 weeks OR at least until one week of
possible known exposure. Possible known exposure is to be defined as the active COVID patient or actively
being treated at the health care setting of the health care provider (23). The loading dose (400 mg PO BID) has
been shown through pharmacodynamic Phase 0 and Phase | studies to have an effective volume of distribution.
Prophylactic dose range and steady state could be maintained with 400 mg weekly dosage in these studies (49,
50).

D. RESEARCH DESIGN

D.1. Study Objectives and Target Population

The primary objective of the study is to look at the early efficacy of hydroquinone and potential for providing
primary prevention to target at-risk HCP population exposed directly or indirectly to COVID patients. The
secondary objective of the study is to achieve a therapeutic steady state for chemoprevention yet achieve an
acceptable safety and side effect profile as measured by objective testing at the end of the study and clinical
evaluations monitored by Data Safety Monitoring Board (DSMB). Tertiary objective is to look at those that may
contract the disease during the course of the study and measure severity of clinical outcomes and disease
progression as measured by need for hospitalization or Intensive Care provision.

Broader goal of the study is to clear the path for major and urgent public health intervention that results in
slowing or even aborting the spread of COVID-19. From the past experiences with viral infectious diseases if the
preventative effect of immunity (either through infection or vaccination) exceeds 30%, a major pandemic could
be prevented (3). See Figure 1.

Figure 1: The Effect of HCQ Chemoprophylaxis on COVID-19 Case Peak in US

Flattening the Curve to Conserve Resources

Delay Peak

Peak
Reduction

Hospital Capacity

Current US
Trajectory

# COVID-19 Cases

Strategic Population-Based
CQ Chemoprophylaxis

Time Elapsed Since First Confirmed Case
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D.2. Overview of the study design

Phase Il Trial of HCQ as Primary Prevention of Corona Virus Disease 2019 (COVID-19) is an open-labeled study
to evaluate prevention feasibility and early efficacy with HCQ for COVID-19. In addition to the feasibility of this
proposal, this study investigates whether HCQ is safe when used as chemoprophylaxis and whether it reduces
transmission in volunteers as measured with a baseline SARS-CoV-2 test, and at 4 weeks from start of the
medication administration in high risk healthy health care workers exposed directly or indirectly to patients
with COVID-19. A comparative analysis of disease transmission in the ED versus Intensive Care setting would
also be performed as an exploratory analysis. It is postulated that emergency room contact is higher risk while
the environment in the Intensive Care Setting is generally more controlled (2). See Figure 2 that summarizes
the sequence of Evaluation and Intervention.

Figure 2: Overview of the Single Arm Study Design. Summarizing the Evaluation and Intervention Sequence

| |

Intervention with
Hydroxychloroquine

Y

Y

Clinical Evaluation at Day 14 Second weekly dose

Y

Data Reviewed by DSMB

Clinical Evaluation at Day 21 Third weekly dose

Y

/
END OF STUDY DURATION — FINAL REVIEW

Final Clinical Evaluation at Day 28

Y

COVID Testing at Baseline Data Analysis and Computation of
EKG/CMP/IL-6/CPK/LA/LDH Statistical Models for Phase llb/IlI
RPP/CRP/d-dimer/Ferritin/ study

and CBC w/diff

Continuing larger corroborative study would be designed based on safety and feasibility data of this study to
answer an urgent issue of extreme importance for public health intervention. If the drug intervention is able to
differentially protect 30% or more individuals when compared to the controls (Relative risk reduction), it could

11
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mitigate or abort the spread of virus until such time that a vaccine becomes available (See Figure 1). HCQ use
has over 50 years of experience and proven safety even for vulnerable population such as for children and
pregnant women (25, 26, 27, 28). It is available in generic form. Ready availability, cheap cost and relative
safety would allow the drug to be administered widely across the general population.

D.3. Inclusion Criteria

Volunteers ages 18 to 99 years, able to sign own informed consent form, considered high-risk healthcare care

providers in a hospital setting with active exposure to COVID-19 infection. High-risk HCP’s are defined as those
actively working during the study duration in the Emergency Department and in the Intensive Care Setting, for
the purpose of this study.

D.4. Exclusion Criteria
e Inability to tolerate an oral medication or known allergy to chloroquine or hydroxychloroquine
*  Pregnancy or breast-feeding®
e Immunocompromised status, hepatic failure, electrolytic imbalance
e Creatinine clearance (CCL) <30 mL/min
e Prolonged QT interval (QTc > 450ms for males and QTc > 470 for females)

e Confirmed COVID-19 infection on baseline testing
e Has another known contraindication to treatment with the study drug, including retinopathy.

2Female participants of childbearing potential must have pregnancy testing performed at screening if not on
hormonal contraception.

The inclusion 